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PRODUCTION AND DISTRIBUTION OF EXPLOSIVES IN THE 
UNITED STATES DURING THE CALENDAR YEAR 1923° 


By Wititiam W. ApDAMs | ss 


INTRODUCTION 


The production of explosives in the United States duri “hab cal- 
endar year 1923 was 23 per cent larger than i in 1922, according | to 
reports from manufacturers to the Bureau of Mines. ' The manu- 
facturers’ reports showed that. sales (extluding exports) during the 
year amounted to 8,078,053 kegs (201,951,325 pounds) of black 
blasting powder, 60,371,314 pounds of permissible explosives? and 
267,405,220 pounds of other high explosives, a total of 529, 727 849 
pounds m all. As compared with 1922, these figures, represent an 
increase of 13 per cent for black powder, 39 per cent for permissibjles, 
and 28 per cent for dynamite and other high explosives. : wala 

Coal mining was, as usual, the largest consumer of. explosives; 
Of all black powder sold, coals mining gperations required 86.9 per 
cent, or 7,019,550 kegs; of all permissibles sold, coal mines used 94.1 
per cent, or 56,806,709 pounds; of all other high explosives sold; goal 
mines consumed 14.2 per cent, or 37,828,979 pounds.. "9°" 

Metal mines and mines producing honmetallic substances (exchidt 
ing coal) used 2.2 per cent, or 174,929 kegs of all black powder? 
1.3 per cent, or 783,475 pounds of the permissibles; and 39.3 per cent, 
or 105,003,900 pounds of all other high explosives. 9) 1" ° 

Railway and other construction work used 370,442 kegs, or 4.6 
per cent of the black powder; 324,225 pounds, or 0.5 per cent of the 
permissibles; and 31,930,021 pounds): ot 11.9 per cent of the pine 
high explosives. 

Miscellaneous classes of work consumed 513,132 kegs, or 6.3 per 
cent of the black powder; 2,456,905 pounds, or 4.1 per cent of the 
permissibles; and 92,642,320 pounds, or 34.6 per cent of the other 
high explosives. Included in these figures are facts concerning large 
quantities of explosives used at stone quarries, but unfortunately, the 
data for quarries can not be segregated. 

a Ss Se 


‘In this publication ‘ ‘production’ of explosives means the total sales during the year as cep by 
Manufacturers. 


*“*Permissible explosives” are high explosives that, because of having passed cortain tests Prescribed 
by the Bureau of Mines, are considered reasonably safe for use in gaseous and dusty coal mines. 
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2 PRODUCTION OF EXPLOSIVES IN THE UNITED STATES 


CLASSIFICATION OF EXPLOSIVES 


The figures tabulated herein are classified as follows: 

1. Black blasting powder—All black powder with sodium or potas- | 
sium nitrate. as a: constituent is. here classified as black blasting | 
powder. >/ 0° °° 

2. High explosives—Dynamite and all other high explosives of | 
various trade names and compositions; except permissible explosives. 
are put in this class. 

3. Permissible explosives—In this class are included ammonium 
nitrate explosives, hydrated explosives, organic nitrate explosives. 
and certain nitroglycerin explosives containing an excess of free 
water or carbon. All permissible explosives have passed certain 
tests of the Bureau of Mines and are not te be regarded as permis- 
sible unless used in the manner specified by the bureau.’ 
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: SCOPE OF STATISTICS 


_ The data for 1923 presented in this publication represent sales of 
explosives by 24 companies. Of these companies, 15 sold black 
blasting powder, 12 sold permissible explosives, and 14 sold high 
explosives other than permissibles. Some of the manufacturers 
operated more than one plant, so that the number of companies 
does not indicate the number of operating plants. 

Reports of manufacturers of ammunition and fireworks are not 
included in this publication, because the majority of such companies 
purchase their explosives from the manufacturers whose production 
has been included in the tables herein presented. Nor does this pub- 
lication include the production of nitroglycerin, except in so far 8s 
nitroglycerin is used in the manufacture of other explosives. 


PRODUCTION: AND DISTRIBUTION OF EXPLOSIVES 


The quantity of each of the three main classes of explosives used 
in each State during the calendar years 1922 and 1923 is shown in 


Table 1. 

nn EEENEIEEEIEEEE nanan 
3 Hall, Clarence, Snelling, W. O., and Howell, S. P., Investigation of explosives used in coal mines, 

with chapter on the natural gas used at Pittsburgh, by G. A. Burrell, and an introduction by C. EB 

Munroe: Bull. 15, Bureau of Mines, 1912, 197 pp.; Hall, Clarence, and Howell, S. P., Tests of permir 

sible explosives: Bull. 66, Bureau of Mines, 1913, 313 pp. 
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TABLE 1. Amount of explosives (excluding re tees manufactured in the United 
States and used in the various States during the calendar years 1922 and 1 923 


sf ' (3922 ‘ iy; 7 1923 


High ex- 
' plosives 


State | High ex- Pe ’ 
ble explo- 
other th 
an | ives 


Black blast- | plosives | Permissi< |} Black blast. 
ing powder | other than grt one i ing powder 


permiss 
Pou Pou K Pounds | 
Alatadid:! tee 19, 524 | 6, 007 860 | | 4. 302,960 13,900 | 7,761,661 | 5, 200, 975 
F PR SETS PIRSA 790} 1,970,030 | .. 48, 100 113 |. 2,761, 455 95, 350 
A Sad BC Bile Ca Sie 80,527 | 7,772,071 43, 700 34, 287 | 11, 412, 792 30, 500 
{ EBT IDE OE “i 51,989 | 1,431,761} 47,300, , 66,408,| 1,522,669 | 114, 300 
tn eRe 134, 16, 877, 066 24, 550 * 195, 044 | 18, 642, 521 19, 700 
NG Shah is ic ace . 3, 554, 877 821, 274 79, 893 | 4, 173, 350 866, 150 
Connecticut -.......-.....-- WOM OSD To scccenaes 592 704, 375 ~— - 
' ak a oe ene poe 161 59, 607 450 
SS a 12 770,| "918477 |... iaiese | iairga |), 37344 
i ee ee ee ae ’ ’ 
1 apied acer ee is “Gag res | 2756,300 |. 1,475 108 58 0s 3, 8541 628 
Si tie eet ert Dedede adel ce ’ 1 , } 
Wediaiig 22250 eae ee. 804,118 | 2,423,428 | | 496, 825 "953, 764 | 3,372,533 | 921, 525 
pI at Ae ETON 238,779 | 2, 105, 449 19, 650 305,995 | 2, 495, 649 50, 050 
eect adatta ie re 238,417 | 5, 739, 178 70, 450 315,830 | 7, 048, 336 104, 700 
ee, TED LEI 836, 102 | 2,050,861 | 1,781, 420 687,207 | 3,779,450 | 1,900,740 
EOE Sa. 404 | 1,013, 805 204, 408 | 1, 304, 420 203, 250 
pO IEE I 1, 734 Co ee eee 1, 742 | 
Maryland and D, C.....__. 24, 1, 385, 787 221, 700 31,181 | 1,701,175 188, 455 
Massachusetts. ...........- 3, 201 804, 889 500 1, 442 843, 570 1, 000 
A OR ee! 9, 101 | 15, 601, 558 44, 550 11, 213 | 18, 034, poh 46, 250 
oe "h4ss| '700.373| e980, m0 | Bestia | 4a 300 
FF 1, 486 , ) 
Missourl SL oe Reh bi 143, 573 | 7, 467, 089 79, 350 134, 647 | 8, 640, 809 77, 675 
MegSONB 54-49 enseiecs)ee- 95,797 | 4,755, 122 33, 400 116, 339 | 6, 414, 452 84, 450 
~ecoryacrener inate a | 48 ag ooo iom| samo | 70 
OOD dh cotis: sant cdénacend 14, 61 ET ae ‘ 3 
ew Hampshire ---_...._.- 332 4 of ae ae 702 160, 575 1, 650 
Now Jerpoy - 5,.-..5-452-254 1,660 | 1,813,305 |......-.-... 1,205 | 2, 437, 273 500 
New Merico............1.. 7,572 | 1,136, 980 472, 200 12, 856 | 2, 549, 595 430, 850 
Mow Wotk . 2. .escdencndep 13, 703 | 10, 684, 021 203, 500 11,741 | 10,674,422 | | 201,600 
North Carolina. ........... 30, 288 | 2, 708, 955 7, 900 32,279 | 3, 194, 456 27, 600 
orth Dakota.............- 40, 448 397, 500 40, 500 45,018 |. 291, 425 29, 075 
g Bib co cadeddeassbscesacask 485,471 | 7, 248, 511 81, 369 546,193 | 8, 928, 349 135, 500 
Na Pn TIED: 114, 378 | 9, 627, 558 447, 598 83,405 | 12,082,919 323, 605 
. Ds Fife SLT al Ei Melted h 39,901 | 4,853, 230 7, 050 38, 967 | 5,331, 853 152, 750 
Pennsylvania__....-....._. 1, 169, 690 | 31, 509, 040 | 18, 669, 539 1, 565, 103 | 46, 450,311 | 30, 278, 425 
Rhode Island. __.._..._...- 214 WOE B80 oars neces 208 BOF TU Uactcecenus 
South Carolina._....-..__.. 1, 682 487, 926 J3....-<3¢5 2, 506 646,085 bow ene - tee 
South Dakota.........____- $168 °° 1, 419, 425 f°... 22. 1,155 | 1, 276, 235 500 
TOBNO8808.- 2.0¢5-30-'-- 465 143, 256 | 2, 562, 340 448, 575 147,838 | 2,940, 045 638, 250 
pF Mae Ne eR tied 56, 697 | 2, 283, 517 173, 600 47,843 | 2, 458, 705 131, 300 
| REI SIE 19,695 | 3,270,710 | 1,639, 500 23,205 | 6,500,812 | 1,029, 600 
A MUNG Sc 5 dns Siac attadane 3, 761 ph RS oh ieee 4, 620 878, 603 250 
~ v be RES ES 112, 257 | 3,010, 958 692, 350 108, 366 | 3,715, 825 983, 700 
NO Weshington................ 58,100 | 7, 587, 874 582, 925 50,462 | 8,871 855 751, 920 
© & 592, 682 | 5,331,775 | 10, 786, 135 
3 2,645 | 4,322, 995 2, 
DO 113, 747 | 1,022, 109 539, 462 
own 1 1 
28 Motghs.sics-J cab. {173° deg’ Sos |}200,476,084 | 43, 429, 768 |{, apy" gre’ gos |}267.405,220 | 60, 371, 314 
So Grand tol (pounds)... | asi rw oy | ons et 529, 727, 859 | city iris 
r Quantity used for coal 
ae I ia ies Saas tcieect 6, 190, 478 | 25, 497,758 | 40, 197, 939 7, 019, 550 | 37,828,979 | 56, 806, 709 
~s Quantity used for other 
Wn ONE oc asigcceegiinvachs 167, 700 | 78, 074,489 | 1, 452, 500 174, 929 |105, 003, 900 783, 475 
“ag Quantity used for railway 
Hy Oo and other construction 
mL oS ASS Se a 309, 819 | 22, 434, 206 154, 112 370, 442 | 31, 930, 021 324, 225 
- Quantity used for all other 
perposesi)) 22288) 486, 652 | 83, 469, 631 | 1, 625, 217 513, 132 | 92,642,320 | 2, 456, 905 
ee ee ee en EE 
= PIR et took 7, 154, 649 |209, 476, 084 | 43, 429,768 | 8, 078, 053 |267, 405, 220 | 60,371. 314 
as 1 Kegs of 25 pounds. . yo Pounds. | 
yo S) — 
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Davne the year eonered by this aeport 8, 078, 053 kegs of black 
blasting powder were sold for use in the United States. This amount 
represents an increase of 13 per cent over 1922 and 26 per cent over 
1921, but it 1s lower than for 7 of the 11 years preceding 1923 for 
which statistics are available. Coal mines are the chief users of black 
powder, but mining companies are gradually abandoning the use of 
black powder and substitutmg ‘permissible explosives. Table 5 
shows the extent to which permissibles have replaced black powder 
in coal mines since 1917. Of the total amount of blasting powder 
sold in 1923 (Table 13), coal mines used 86.9 per cent, other mines 
2.2 per cent, railway and other construction work 4.6 per cent, and 
miscellaneous work 6.3 per cent. The amount used for coal mining 
was 7,019,550 kegs, ‘an increase of ae per cent over the amount simi- 
larly used i in 1922. 

HIGH EXPLOSIVES 


Sales of high explosives other than perthissibles reached a new high 
mark in 1923, the quantity sold (267,405,220 pounds) exceeding by 
2 per cent the amount sold in 1917, which until 1923 was the record 
year. The 1923 sales were 28 per cent in excess of those for 1922. 
Metal mines are the largest single consumer of dynamite and other 
high explosives (excluding permissibles); in 1923 they used 39.3 per 
cent of the total quantity sold for all purposes in the United States. 
Coal-mining operations consumed 14.2 per cent, of which the larger 
part was used in the anthracite mines in Pennsylvania; railway and 
other construction work used 11.9 per cent; and miscellaneous classes 
of work used 34.6 per cent. The amount of high explosives used at 
metal mines was 105,003,900 pounds—an increase of 34 per cent over 
1922, and exceeding all previous years except the three war years 
1915, 1916, and 1917. 


- PERMISSIBLE EXPLOSIVES 


The quantity of permissible explosives used in the United States 
in 1923 was larger than in any other year for which statistics are 
available. Sales reported by manufacturers totaled 60,371,314 
pounds, an increase of 39 per cent over 1922 and 12 per cent over 
1920, the previous banner year. Of the total sales, 94.1 per cent 
was for coal mines, 1.3 per cent for other mines, 0.5 per cent for rail- 
way and other construction work, and 4.1 per cent for other kinds 
of work. Coal mines not only used more permissibles than ever 
before, but the increase of permissibles was greater than the increase 
in the production of coal. In other words, the consumption of per- 
missibles per thousand tons of coal was larger than in any previous 
year, as indicated in Table 5. 
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8. PRODUCTION OF EXPLOSIVES IN THE UNITED STATES 


EXPLOSIVES IN COAL MINING 


Mining operations generally consume about 75 per cent of all the 
explosives used in the United States. Coal mining consumes be- 
tween 82 and 88 per cent of all black powder, from 77 to 93 per cent 
of permissible explosives used in this country, and 8 to 20 per cent of 
other high explosives. Other mining operations (excluding coal 
mines and oil and gas wells) normally consume 30 to 50 per cent of all 
high explosives other than permissibles, 2 to 18 per cent of permissible 
explosives, and 2 to 4 per cent of black powder.’ It will thus be seen 
that most of the mining explosives are used at coal mines. (Tables 
13 and 14.) | 

One of the purposes of the Bureau of Mines in eoapiliag statistics 
of explosives has been to show the extent to which permissible ex- 
plosives were replacing other classes of explosives in mining opers- 
tions and the influence of such replacement in reducing the number of 
mine accidents caused by explosives. It is interesting, therefore, to 
note the relative increase or decrease in the consumption of each of 
the three main classes of explosives at coal mines as compared with the 
production of coal. Comparative figures for 1923 and previous 
years, given in Table 5, show a most gratifying increase in the use of 
permissibles. The increase is even greater for anthracite mines 
than for bituminous mines. 

Tables 6 and 7 show, for the different coal fields and regions, the 
annual production of coal and the quantities of each class of explosives 
sold for use in coal mining. It will be noted that in 1902 only 11,300 
pounds of short-flame explosives were used in coal mining, indicating 
less than 1 pound of explosives of this class per 1,000 tons of coal 
produced, whereas in 1923 the quantity of permissible explosives so 
used was 56,806,709 pounds, or 89 pounds per 1,000 tons of coal. 

In 1912 the quantity of permissibles consumed in the United 
States represented about 5 per cent of the total quantity of all kinds 
of explosives produced in this country, and in 1923 1t was 11.3 per 
cent. The total amount of explosives used for the production of coal 
in 1923 was 270,124,438 pounds, of which 22.3 per cent was of the 
permissible class. (Tables 4, 5, 6, 7, and 14.) For every 1,000 
tons of anthracite produced in 1917, 73 pounds of permissibles were 
used out of a total of 594 pounds of all classes of explosives; in 1923 
the ratio was 153 pounds of permissibles out of 648 pounds. In 1917 
at bituminous mines 47 pounds of permissibles were used out of 431 
pounds of explosives of all kinds for every 1,000 tons of coal pro- 
duced; the returns for 1923 show 77 pounds of permissibles out of a 
total of 382 pounds of all classes of explosives. 

Tables 10, 11, and 12 indicate the proportionate amounts of black 
powder, permissibles, and other high explosives used for coal-mining 
work in each coal-producing. State for the combined seven-ye@r 
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period 1917-1923. It will be noted (Table 8) that Arkansas, Iowa, 
: and Kansas consume larger quantities of black powder per 1,000 tons 
of coal than any other States. Mining records also indicate that 
“shooting off the solid,’’ that is, blasting coal without first under- 
,. cutting it, is more prevalent in the three States named than elsewhere 
_ In the United States. | 
' Table 9 shows the quantity of explosives used in the coal mines of 
each coal-producing State during each of the years: 1921, 1922, and 
1923. The data are presented in this form to enable anyone in- 
terested in the subject to learn more in detail the exact part of the 
United States where certain classes of explosives are being used for 
coal mining. 


TaBLe 5. Yearly sales of explosives to coal mines compared with yearly production 


of coal 
\ 
pg Pounds of explosives used per 1,000 tons 
| Pesdaction Pounds of explosives sold to coal mines oleoal: mitied! 
Year of coal (a SS ea 
ete | Pernicssible! High ex | Black pa hails High ex-| Black | Total 
| explosives : plosives powder, plosives plosives | powder | 
ALL COAL MINES 
1901. ..... 203, 290,816 '.....-..-... loaepesianacts OCU RIROEIE TL: eACtre em cone e | ee meee | ane ieae 
1902.22. 301, 490, 434 ! 11300: ee eas la See es tee ES eG a ee lated Wyeast ee 3 Peek Joe 
1908.2. 357,356,416 | 288, 60t |... 222222. Were aie ikea. ee eae coe Beans NS al acess 
1904.20. ; 351,816,398 | 608, 270 |... Mi as Bis Beka 7G eee es ee ee lees Aaa bed 
1905... | 302, 722,635 | 1,031,300 |..__._...... eee ened As eee Gc aero aan as 
1006. ..... | 414, 157,278 | 1,533,575 |._........- Men cutnene 2 eae een Oh ORR M Tete: 
1907.22... | 480, 363,424 | 2,095,244 12... eae Seer cy cereee ar) canoe eine Maen 
1908-2 | 415, 842, 698 | 2, 108,610 |. eee: 5 | ie ea Meier |e NRE 
190V. 2... | 4000, 814,616! 8,042,857 1222. ee eee TO) tue ante dic pose eee utes dazk 
1910... 2. | S01, 596,378 | 11,829,836 |.--2---2 2... Se en MA. | cockeeacs \ebale nomi i ewscnetee 
it) | 496, 371,125 | 13,425, 239 |.2 222 ee ee emcee x3 7 | Sean, erate Iban ain avi 
1912... | B34, 466, 550 | 18, 150, 618 | 20,603,430 187,001,000 34 39 350 123 
1913......) 570, 048,125 , 21,304, 285 | 24, 143,133 , 184, 917,075 38 . 42 325 -405 
TT Sn | $13,525,477 | 10,593,892 | 24,215,045 176,812,659 38 47 - 345 430 
1915._ __.| 831, 619, 487 | 21,841, 659 | 22,384,025 | 167, 513, 950 4 42 - 315 398 
1916_. 1... | 500, 098,175 | 26, 565,521 | 20,901,405 176, 976, 025 45 35 300 830 
it) ee G51, 402, 374 | 32,910, 407 | 28, 262,807 | 235,750, 300 TF 51 43 362 456 
1) en | 87s, 211, 904 | 37, 262, 915 | 31,364,073 216, 221, 550 55 46 _ 319 420 
1919... _8! 553, 952, 259 | 32,810, 196 | 29,616, 343 | 153, 490, 125 59 53 277 889 
1920... ._| 65S, 264, 932 | 45, 222,130 | 37,273,255 | 219, 762, 625 69 56 334 459 
1G21__.... i Sti, 395, 4041 | 38, 055, 650 | 34,231,542. 140,335, 875 75 68 277 "420 
1922... 20. ' 476, 951, 121 | 40, 197,939 | 25,497,758 | 154,761, 959 84 53 324 461 
19Z3_- 2. | 640, 646, 000 | 56, 806, 700 | 37, 828,979 ; 175, 488, 750 89 59 274 422 
ANTHRACITE MINES 
1917._.2-- | 99,611,811 | 7,208,925 | 16,074,125 | 35, 789, 225 73 | 162 359 504 
1918. 2. - | 98 S28, ONE | 7,654, 250 | 16,700,256 , 30, 301, 300 77 169 307 553 
1919.22. | wi, 092, 201 | 8,572,643 | 17,500,259 2, 467, 125 98 202 289 589 
1Y29.. 22. | 84, 588,249 | 8, 558,690 | 1278, 375 > 23,084, 575 9h 215 25s 668 
1O2L_L LL. | go) 473,451 | 115921,675 | 22,832,825 | 23. 861,275 132 252 |. 264 648 
1922. __.. ' 54,663,022 | 7,197,596. 12,480,611 , 12,525, 300 132 | 228 231 591 
1923... .- | 145, 444,000 | 14, 597, 580 | 25, 539,570 | 21, 743, 580 153 | 267 228 648 
BITUMINOUS COAL MINES 
Ci ene B51, 700, 863 | 25,611,472 | 12,188,882 | 199, 081,075 47 22 | 362 431 
1918._._.- 574, 385,820 | 2U, 608,665 | 14,658,817 | 185, 919, 750 51 26 | 321 307 
1919... _- 465, 860,058 | 24,280,553 7 LE, 816, 124! 128,623, 000 2 26 | 25 352 
142). =| 56s, 666, 683 | 36,683,440 | 17, 984. 880 196,877, 000 64 32 | 346 442 
tts ene 415,021, 050 | 26,183,975 1 11,388,717 | 116, 474, 600 63 Q 20) 370 
1W22.....-] 422, 258, 048 | 33, 000, 343 | 13,017, 147 5 142, 135, 650 he 31 | 337 446 
1923. ..2-- | 1545, 402, 000 | 42, 200, 149 ; 12, 289,409 | 153, 745, 200 77 B | 282 382 


1 The figures show the relation that the consumption of each class of explosives bears to the total 
quantity of explosives used in producing coal; they do not indicate the quantity of coal broken down by 
apy given quantity of explosives. The tigures are the quotient ob tained by dividing the total quantity of 
explosives used at all coal mines by the number of tons of coal produced at all mines in the United States. 

2 Estimated. 
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EXPLOSIVES IN COAL MINING 
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14 PRODUCTION OF EXPLOSIVES IN THE UNITED STATES 


DISTRIBUTION OF EXPLOSIVES, BY STATES, 1917-1923 


Tables 10, 11, and 12 show the distribution, by States, of the sales 
of black powder, permissibles, and other high explosives, and the 
classes of work in which the explosives were used, during the com- 
bined seven-year period 1917-1923. 


TaBLeE 10. Amount of black blasting powder used in the United States during the 
seven-year pertod 1917-1928, classified by use 


(Kegs of 25 pounds each) 


| Quantity | 
Quantity Quantity papier dears 
State used for used for | _Tailway ee Total 
coal mining | other mining! 994 other all other 
‘construction , purpuses 
work | | 
| | 
Kegs Kegs Kees | Kegs l Kegs 
Alabama. ....._...........------ 1, 021, 494 62, 293 | 61, 209 | 57, 370 1, U2, BA 
ATOSK Ate oscsn irc eewcuseteeetee 2, 010 674 | 88, 142 | H13 91, 47IY 
V4 OUAp) 10: een ee sieht ate trae aiay ims) Wie ee ed ohat 65, 524 88, 761 33, 742 | 188, OFF 
ACK ANSESe coon Seco oe ee oeacene 560, 669 22, 561 16, 707 11, 251 ott, Ns 
CANIN Aenea ete 239 12. 672 403, 628 | 282, 817 HHA, oS 
Colorado. ....2-0-- 0-2-2 nee 448, 745 | 33, 239 21, 998 | 132, 54 | BA, #44 
Yonnecticut 0-2-2 e eee eee ee eee | 47 ! 302 | 3, QOS | 4, 2257 
DGlaWATG Gee nec 36. sc ots b2Can ue ohageeccOacwe cue See Rae 311 B21 Turd 
Bridle wise tegoetnm eens scnen eater teat cea | 5, 219 1, 784 | BOM) | 15, ORS 
GOWBIE cose ac ice cuca see 20, 951 | 18, 731 45, 825 | 26,600 | M2 aT 
TOAN Ot Sok Sets ct SO eM Be oor n arsed | 1, 978 59, 164 | 26, OA 87, Ases 
TIONS os ohh Ee ees ute lara: 10, 852, 055 | 33. 617 4, 958 270, O49 , M1, lwieyy 
TNA ou ce eenetewoscut= Peat. een 6, 306, 164 | 6, 452 6, 188 | 14], 6&5 | 6, 4ed, SY 
TOW Asset ose eas ch etaedauate 2, (037, 107 2.153 | 3, 185 105, 1&9 | DAT, 034 
KADSAS cess eee ce oko c eelee ees 2, 435, 133 8, 543 | 26, 280 74, 240 \ 2,4 214 
FON UICR Vii ee cS ek | 4, O42, 487 40, 761 | 84, 742 305, 955 | 4,473. 8495 
Louisiana....--...- eee pret re Ote [nT ee een? Sescred Dae etek tee er | 231 1,650 1 S81 
Mai: 2225.2 .c0cseswocetucecees ispetieced tenes Eoeee ohare eeaeee oe we 141 12,510 | | a 
Moarviand....ccoicocccntes contests 215, H2 | 210 §, 205 21), 808 241,555 
Massachusetts... 000. 22202--2---- ee eee 2 30 22, 154 22. WF 
NGO ete ee teers | 80, 276 28,063 | 447 2,481 | Tier 
INTGNOSOU sos cheese ieee ee ere 904, 355 | 8, OSS 17, 336 | age 3ry 
NIISSISSIPDlewcosse sche cce ce eesue Vvahe une hebe tert ya S| cre okt ho a 2084 12, 585 | 14, eee 
MASSOUD cocecststecetceesecece. 951, 5S8 49, 011 44, 396 174, 688 | 1, 224. O85 
NTO es oo ck st ace te dg ook ; 330, 708 2,016 | 51, 60 127, 454 | Te, A 
NG IWSKN cece cee zac tee atone eee 1,350; 7, 195 Wel 21,156 
IOWA Atri 22 dt ee ec aiteted oad es ada POR | 12y, 631 4.014 | TIT 148, 393 
New Hampshire.........2--2-.-- Pecess tee ame | 419 | a 2, TAN 2.81y 
INOW CRON i ocs cOce accisemee tes eee Deets Soa ioc 1,708 1 11,84) TR 24 
New Mexico... 2222-2 -- eee ‘ 31, 493 | 380, 567 3 13, 405 | wav AIO 436 
NOW YORKS. 2225 owe bok ected eds asi ies 145, {s2 3, 029 | 7S, 209 QT, uN 
North Cavolinas.c. seceasecoktass 1, 1H8 | 6, G09 OF, O48 42,487 2 
North Dakota_......2.-22.------ | 13, 658 | 410 3.495 57, 230 | DE TSG 
CUO 8 cee boctete Areca abet SAS | 3,382, 008 | 97, 974 oat Zar OFT, 3, pod, DPS 
ON OMNceudee cect oxuseweacevs Bi, 740 | 3, 410 40), 818 BS, 809 O74. 437 
Urevou....---- eoreeenenrrs eee 670 14s, 115 | 6, 249 | D1 M3 
deuce ueteiaentin | OMAN IPACHY, 6 oe on | 1, OES, God | a 7 : Boren ote “9 
Pennsyly ania) Bituminous. ar 4,348, 668 J 42, 111 107, 906 1, 182, 623 | )2, S94, 9€2 
Rhode Island. _.2..22-.-2-------- Speen aa erties Seek cates 23 1, 568 | 1, 691 
South Carolina... ... 22.2. ee ee eee ee: 4135 11, 435 5, 137. Te, aN 
South Dakota__..-._..-.. eee. | 2131 4,670 | G71 8,825 | 1A, OY? 
‘RENNCSSUOS che Sacece eure cet ie R76, 007 26,843 53,191 QS, 358 © 1, 1-4, 39 
"RONUS Ao se ben Oot Bee oes cas | 207, S43 5, 747 | §1, 129 102, 103 | Bn S22 
We te, ee ee Se tna erties 53, 285 13, 518 | 70, vO2 2S, 3SR | 165, 193 
WetnhiOnt Ss f22% sel gcioet a eS | ey ae ee 642 | 2) 25, 014 Hamas 
MiMi disc sesesakoes edie vette ate E86, 607 7.059 | 32, 430 42,701 Thy, 87 
Mote (Once 3. ei hea 150, 294 4.47 | 99, 108 69, 210 | 32, (4) 
West Virginial. 2-22 22-222 lee. 4, U77, 434 15,017 | 129, 889 178, S02 4,461,142 
WISCONSING o6.c coc scecnec icone eomaeensee ee 1,933 | 1, 288 18, 725 21, (M4 
NV VOUNDR asc dede ck cent ee ; 609, 782 39, 381 65, 987 152, 095 857, 245 
: ag, ares Le a eT mt Owe gee Gries |e ate ee ee 
OCR 2 ieee ots eros tetas | 51, $32, 447 1, 802, 795 | 1, 980, 470 4, 384, 750 60. OOO, 462 
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TABLE 11. Amount of high explosives used in the United States during the seven- 


year period 1917-1923, classified by use 


ue 


oe 


Quantity : 
Quantity Quantity used for Quantity 
railway used for 
State used for for Total 
coal mining | other mining and other all other | 
> construction | purposes 
work 
Pounds Pounds Pounds Pounds Pounds 
AJADATNR Ss ooo tow coca lees 8, 929, 762 25, 013, 613 1, 103, 033 6, 211, 365 42, 057, 773 
ATASK Rs 5 eee ee cee eeu s 447, 200 16, 972, 535 2, 204, 950 AS, 185 20, 269, 870 
ADIZON Ae ok hate ee tet So ee eee ee henge 66, 175, 271 1, 528, 600 3, 986, 447 71, £90, 318 
ae GAs ee ey oh a okies el 693, 585 2, 121, 019 3, 657, 502 | §, 113, 473 | 11, 585, eo 
SHOCA os oe Soce See cece teen 5, 150 24, 603, 841 19, 843, 361 , 47, 389, R31 91, 842, 1 
Colorado ___............--------- 1, 132, 125 14, 635, 810 AYL, 165 | 15, 974, 224 32, 333, 324 
CONMCCHICUL c< on be ceeded cies i a es oe ata 21, 700 769, 382 3, 247, 615 4, 038, 697 
OU WW Abs oo se ee het | yc a as thee tte oe 86, 096 279, 489 365, 585 
PION is Ou Sos see cake toe sc ete clos ade 3, 750, 846 3, 392, 424 8, 731, 815 15, 875, 085 
eos Meee Re tee AO at ot St a 215, 500 | 642, 832 1, 534, 570 3, 497, 440 : 5. $90, ae 
ANOS 2 ots sa edsS cee ideas Daet seers ss 16, 497, 630 1,917, 515 - 7, 271, 940 | 25, 687, 085 
Nii nots eee deat re Nes cava Se austen eee ote 3, 342, 445 | 12, 838, 050 2, 314, 572 | 18, 076, 570 36, 571, 637 
POIANA oe es aie ete 3, 576, 101 | 229, 505 912,925 , 11, 419, 165 16, 137, 696 
TOW ii3 cos wrod ra re Dee 3, 274, 992 1, 460, 650 795, 148 8, 309, 554 13, 839, 904 
WOINSAS «ohne ech aseul pees 14, 527, SIA 16, 586, 267 1, 294, 256 6, 200, 494 38, 608, 833 
Kentucky... 2-2. 2-222 eee. 3, 734, 637 1, 244, 976 4,827, 393 6, 101, 6382 15, 908, 638 
TAU SVAN Gorse DG eco none hee Sees led a Sesh ceeied 207, 000 1, 297, 446 4, 981, 672 6, 486, 118 
ae WNC a 2 - Powis a Dele ber ok aneties Get d coat 10, 400 250, 669 3,611, 448 | 3,872, 517 
Marvilind....sc.cce sce voc icce ose 1, 003, 724 201, 675 506, 631 7, 227,01 9, 23). 121 
MiassachusettS............-.-...-|..--...------- 41.025 1, 133, 417 3, 156, 25-4 | 4. 330, 698 
Michigan. .....-0-.....-.------- 636, 686 3119, 305, 990 1, 706, 585 23, 332, 129 | 145, 071, 390 
ee gt SAS de Seg ar ee ee ee costes a 59, 770, 404 1, 9OL, 179 10, 627, 438 72, 299, 021 
SVLISSISSI Dl os Ooet o2euecests . ceS| bess wcen cave 2, 250 2, 143.2 275 2, 245, 710 4,391, 235 
Missouri. c20-4 oe ets ebeudscccuts 1, 580, 120 48, 361, 170 3, 466, 149 12,885,835 | 66, 294, 274 
Moontuna..__._...-...-2-. eee ee 768, 145 33, 301, 107 825, 514 §, 033, 227 | 40, 428, 993 
GEIS aos cota ieee wy le a Bote ede Me cteseree coast 243, 675 1, 043, 394 | 1, 287, O69 
INOW ACee ccc bid ed oe i Sete les cee uee dente 20, 524, 220) 10), 910 6, 519, 390 ! 27, 243, 520 
New Hampshire..........-.-.---/......--.----- 8H, 454 130, 289 S44, 081 | 1, 060, $24 
Tris hiek ke octet on tet uaaen ee maenes 8, 108, 062 $19,708 | 6,454, 127 15, 472, 797 
New NMevico..........-.-.-..---- 524, 075 14. 252, 254 | 292, SOO 1, 35S, 630 | 16, 418, 659 
OW VO GE nb pol et aerials alam ite aotkree oe 22,200,525 9 11,623,005 | 24,790, 620 58, 614, 540 
North Carolina......-....----ee- 113, 700 1,426,800 4,795,118 | Th 407. 248 | 13, 742, 861 
North Dakota........--..... eee 1,442, 439 2), 200 | 44, 250) "234 QS] 2 246, 870 
Ohio ~~ eh Dae a Pech eae tele Sea eM ciel 5, B13, 50 2, 232, eal | 3, S37, G25 35, 376, 162 | 47, 060, 382 
OKlahoma..........--.----.----- 1, 139, 580 55, 551, 273 ], 4144, SOU 6, 261,835 64, 447, 488 
Oregun_.._-- Per ene 31, 200 1,057,790, 8,918,653 | 17, 590, 184 : 27, 637, 807 
Vea ad ANUNIMOM Ge: ties. 130. 715, O24 ; : 
Pennsylvy ania yituminous ae 19,774, Hos 3, 044, 942 | 8, 484, 082 96, $54,690 , 258,873, 412 
Rhode Island_..........---.. 0 |-eeeccee ee ee ee 5,700 | 435, 738 427,637 | 869, 075 
South Carolina... --.--.-.-..2-.-}.-- 22. 2-2-8. 30, 125 1, 034, 735 1,012, 557 | 2,977,417 
South Dakota... 22.02.2222 7 eee | 12,078 | 7, 345, S68 122,625 Pee 46 | 8, 658, O44 
Tennessee. oo... 2. eee eee een ee | 2,063, 770 6,858,073 4, 049, 491 6,342, 877 19,315, 291 
ORNS oer Uso nce dha newest Gaerientt 1, 729, 338 1, 800, 335 1, 421, 800 7, itis, 143 12,715, 625 
Whit ste dc sce ota sects cieu | 928,750 | 18,895,053 a7s, 900 | BOSS 43 6 272M 85 
youn SE DOVES, Nate een Tacs . 1 OS ase Aa Re 218, 250 | 1, O37. 425 | 1,606, 474 27,052, 149 
PATNI AA oc bec ecatet eset ceca 3, 373, G25 2, 128, G25 | 4, 265, 147 10, 234, 7AL 20, 40%), 448 
Washington. 00002222. | 3, 146,771 1, 248, 765 — 9,716, SOU 33, 500, 57S 47,618, 974 
"nae vTsyirt it ° Q ‘ th) wy ws ad y at a. . 97 ‘ t Z ‘ rare 
Wrest Virginia. ....-+2-.22-2-++- 3, 12y, 002 2.2 GATE | UTS 27 P| DUAL TTS 
ISCONSIM 2. coset eneess tewece Ieee Sopecee fos 14,197,485 | Se? O31 PRUE) sn pp 3%, O47, 538 
W yoming—-—..2.22.----2- 22 ee. 1, 472, 050 1, 164, WOU S66, OTU 41, 070 | 4,343, 190 
Totaisetecness te eehed 224, 07%, 797 | 647, 545, 250 ' 132, 993, 550 | 539, 328, 929 1 1, 543, 946, 535 
; | 
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TABLE 12. 


PRODUCTION 


OF EXPLOSIVES 


Quantity 


used for 


coal mining 


Quantity | 
used for | 
other mining | 


Quantity 
used for 
railway 

and other 

construction 


work 


ef ee te 


Pounds | 


Pounds 

Alabama.......---.-.--------- 27, 323, 034 401, O07 | 
Alaska... 2.222... i ae Pnek wrt ag 134, 900 48, 350 | 
APIPON AN oo ee eee sa tee a wes : 451, 200 | 
ArKansSas.. 2.00.0 lee eee eee eee 511, 996 14, 440 | 
California....0..0..0.0------- eee 5, SOO | 32, 360 | 
Colorado_...-..22. 02222. e eee 4, 646, 834 | 44, 850 | 
Connecticut. ........-.-.-----eee Neopet ate anena Fas 0 | Tw 
DD OTAW SOc. ct eee ade ee i El ee, ae als te 
Mir ete a ante tent ee nee cece eae aac | 37, 074 
GOT RE a.c00) oc eecseuirsaseucie ones 100 | 2, 100 
Vy 2 eo he ee et ac ee ait 7, 400 | 
DUNG S ec 2 Ayes este bas eee oa ate 19, 775, 624 168, S74 | 
TNA 355 oe 2 eo os eons OEE 2, 9H), 304 13, 200 | 
POW S255 sen Gen eh s 75, 350 | 61, 620 
Kunsas__.... 2-22-22. 2h6, ORI 220, 400 
Kentucky ...2-...---.-- &, G68, 228 62,125 | 
THOUS HIMig hohe ciloate ose oo ei ae Sats 61, 450 
Maryland .(_...2.22.222.2--------- 691, 855 37, 050 
Missa HusetiS:ccc coco ee ss ceesed seek ee eee ees Bate tence Kiect ces 
Michigan.........---------+e-ee- 250 | 191, 400 
Minnesota..... eee eee eee 6, 150 
NYISSIS*U vet cece so eee Bos oe cdi ct leew ae ee Uk 
Missourl...........-..--.------ee- 3K, 505 144, 800 
Montana__........-..-_--..----- 108, G00 174, 480 
Nebraska. s.ce sow eek cs Sites liao 2SbS bts Sea ieee aoe Se 
Nevada oo. oe eee eee eee eee we ele e ee cece wees 5, 2FA) 
New Hampshire_...-.20.222- 22222 -)eeeeeee- 600 
TOW SC ESO Nee chet Be waned es toe A aces en te 700 
New Afexico.....-222 lee 3, 419, O25 403, 250 
INGE We OT We oie cote igs cnc a Pace fe al MDs eistees nla ee 3, 308, 265 
North Carolina........-----..--- 37, 600 3, 250 
North Dakotu_.. 00222 eee. Tle ge] bE IEE US tara: Me 
MO eis Saal cers Ot es Nie, 2 tote Oa ee 146, 520 26,7 
Oklahoma... ..........-.--.--.--- 3, 774, S06 654, 300 
OPCU Oeics cose e a duet en ies 10, 250 250 

aod 65, 808, 339 
Pennsylvaniny pituiningus.......| 76,355, 284 } 99, 850 
South Carolina. ....22 02-22-22 lee ee lee eee ee eee eee 
South Dakota... 222 2 ee 500 10, 500 
Tennessee. ....-.-.2----------- eee 2, 253, (6 464, 70U 
TONS cert ein se ah Se 2 ot th ne 48, 500 213, 700 
i ca Bie le eet ee deh hooks §, 058, 580 1), 515, 200 
MermiOT bec ccs cents 0 ek es oo Allee che IA Oa ietln A NE see ens 
VICIN Neo. 2a ed etd oe ; 3, 285. 676 264, 940 
Washingtoo...2...-..------2----- 3, 739, 460 115, 600 
West Virginia........-..---..---. 50, 300, SK2 138, 750 
Wisconsin.............- SY, Ui 
Wyoming..........22.2-2..220-0- 2, 242, 432 221, 250 

TOtel kn sh cece 283, 205, 936 20, 018, 757 


1 Erroneously reported for coa] mining; there is no cova) mining in Wisconsin. 
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zplosives used for various purposes in the United States 


TasLe 13. Percentage of e 
during the years 1916 to 1923 


uring 
Railway 
Coal Other and other | All other Total 
| mining mining construc- | purposes 
tion work 


— 


1923 


Black blasti wder_..-------------"---> Z 
— 14.2 11.9 34. 6 100. 00 


High explosive..--.-----------907070777 77 
Permissible explosives ----------------7777" | 4. 1 


Black blasting powder---.-----------77777" 
High explosives. ----------------77707770777 
Permissible explosives ---------------77-77" 


High explosives...---------------7°777777 
Permissible explosives .-...--------------77" 


"Black blasting powder..--------------"-77" 
High explosives NO ee 
Permissible explosives .-------------7777 777 


Black blasting powder.-.------------77-77" 
High explosives....-.----------771777777 
Permissible explosives --------- riecleee seu 


Black blasting powder..-------------777°77 
High explosives. -.-------------770 777777777 
Permissible explosives .-.-------------"77"" 


i 1916 


Black blasting powder..------------77777"" 
High i pa apes pcnnjpaSucedseeseersseoesses 
Permissible explosives .-------------"77777" 
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MONTHLY SALES OF EXPLOSIVES 


_ Tables 15 and 16 show the monthly fluctuations in the sales of 
explosives during the past four years. They are based mainly on 
monthly reports by manufacturers who are members of the Institute 
of Makers of Explosives, although the figures for 1922 and 192 
include some companies not members of the institute. The figure 
for 1923 are for companies whose sales represented about 85 per cent 
of all sales of black blasting powder, 81 per cent of high explosives 
(other than permissibles), and over 89 per cent of permissible ex- 
plosives. Reports from most nonmembers are received by the 
Bureau of Mines in the form of an annual summary, hence the data 
for those companies could not be segregated on a monthly basis. 

The standard chosen for purposes of comparison was the average 
monthly sales during the year, and this quantity was rated at 100. 
The sales for each month were then calculated as a certain percentage 
of this standard. 

Since nearly all the black powder and permissibles used in the 
United States are consumed at coal mines, the fluctuations in the 
monthly sales of these two classes of explosives follow closely those 
in the monthly production of coal. 

Table 17 shows the monthly fluctuations of sales of explosives 
during. 1923 with reference to the ad for which the explosives 
were used. 
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TABLE 16. Monthly fluctuations in sales of explosives and in production of coal, 
1920-1928 


[Average monthly quantities equal 100 per cent) 


Production of coal 


Month 
Black Permissi- 
“High” _{ Bitumi- Anthra- | 
orden explosives pees nous cite Total 


| 
| 


1923 
January ...........--.--..-..-- 121.3 67.8 106. 0 110. 4 100.5 110.3 
February... ............--..--- 87.4 70.4 . 87.0 02.8 97.7 93.5 
Mareb.........---.---......-- 90.1 70. 5 68. 4 10.0 1180 105.2 
Ape eeieet Radon ests gee ele oe 88.9 90. 2 106. 6 93.7 101. 4 8 
OY oo ie seein sce Sd 74.7 01.8 06. 2 101.4 107. 8 102.3 
PONG oo Fo eet carer ae 73.7 81.7 88.3 100.1 108. 9 101.4 
PONY oie euh ete hhccbcenctas 76.8 75.2 8.0 09.3 104. 6 100.1 
August........-...2.2222..2-2. 85.7 89. 0 88.7 107.5 WL 5! 1081 
September. _.......... RBar irae 864.9 77.2 sa.9 101.7 36.7 92.0 
October............-...2------ 92.8 81.4 80.9 108. 2 109. 7 | 108 4 
November. _......-...-...--.- 84.6 74.5 81.6 04.4 97.4 | 4.9 
ee as Psat Be us aac 74.7 65. 1 73. 4 87.6 96.8 | 89.0 
1922 | | 
January......._....._.-.....-- 100. 1 73.9 86.8 110.6 143.1 | 114.3 
February. ................-..- 105. 8 76. 5 108.3 120. 6 154.6 | 19.4 
March...............-........ 84.7 88. 6 106.3 147.6 200. 2 153.6 
= BES tl) Povaerm ronal Snes ene PS 36. 5 03. 2 51.5 46.4 .4 41.2 
BY seee seer eee ee 54. 0 100. 1 4.8 3.7 .8 $3.0 
June....... fe Sri ceatuitee w cteeibie 88, 2 94,3 74.2 65. 6 1.9 | 4 
Duly ces ee 62.3 99.5 64.6 50.0 27 | 46 
A Uitice are ay? 1189 W107 101.7 80.5 3.7 re 
September... 2-.- 22... sss. 160. 4 117.1 151.9 116.2 ig | 87 
October............_....--.-2. 156, 1 119.8 145. 5 132.8 196. 1 140.0 
November_...____._..- eae 140. 8 116.1 48. 1 133. 3 191.7 | 139.9 
December..............-.-...- 122. 4 101.1 126. 3 136. 7 | 192. 7 | 143.0 
1921 
January..................----- 109.3 93.0 128.8 118 7 100.6 | 118.4 
February. _...........--.-.-.- 87.8 02.3 83. 8 90. 9 104. 5 93.3 
March............_... Seenaee 80. 2 105.0 83.0 89. 5 100. 5 91.5 
pic | eine ern en enna none 80.4 108. 4 78.8 81.2 104. 5 85.3 
MOBY orse So cae dees eactee 88.2 105. 6 99.3 2 104. 1 99.3 
VUNG sn ste Fino a eet os oe 103.7 97. 0 105. 0 99.9 112.0 102.0 
DU hoe ee ale cemaateca 91.5 80, 1 93.5 80. 5 O87 90 6 
August.............. Care eens 109. 4 106. 1 100.8 101.8 103. 9 | 102 2 
September. _...._........-.--- 113. 4 110.4 98. 6 108. 5 06.7 102.3 
October. ..._.......-..-.----.- 132. 2 114.0 126.7 128.9 102. 9 | 124. 2 
November. __...._.......-. Sad 118.6 93. 0 106. 1 106. 1 93.1) 103.8 
December....._.........._..-- 85. 1 85. 6 95.3 91.3 81.2 | 89. 5 
1920 
January._.........-._......--- 109. 1 87.9 99. 9 105. 0 102. 2 104.6 
February. .....-.....-.--..--- 90, 4 103, 1 87.1 86. 5 87.9 %.7 
Maren. ...2.2---sccce cece scene 107.6 126. 7 G8. 4 100. 9 105. 8 101.8 
April_.... 222... Se eee 74.6 107. 0 82.3 81.8 83.8 §2.1 
MY 022 ceo ose e eee kd eck ces 95. 2 108. 8 04.7 85.7 107. 2 88. 1 
VUNG i ake chine 114.7 107.5 98. 8 04.4 110.0 96.5 
Ply 22a oie cht Se tne 109. 2 93.7 103. 5 06. 2 111.3 100.0 
AUBUS oo eh oe ects ee s 108 8 120. 6 113.3 104.3 108.1 | 104.8 
September. .........-.-2-.---- 92.6 105. 1 116. 6 106. 1 1 62.6 100.1 
OC Ober. ct. Mas seep inet 108. 4 94. 5 115.1 113. 5 108.7 112.8 
November. _..._.....---_...-. 91.3 74.4 04.3 110. 0 100. 4 108 « 
Decenmiber_...__....._-........-. 89, 1 70.7 96, 2 113. 7 112.1 | 113.5 


1A strike in the anthracite field restricted output. 
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TABLE 17. Monthly fluctuations in sales of explosives in 1922 and 1923, by uses 


[Average monthly quantities equal 100 per cent} 


1922 
| Railway 
Month and 
Coal {| Other other | All other All other 
mining | mining | construc-| purposes mining | construc- | purposes 
: tion tion 
work work 
BLACK BLASTING | 
POWDER 
January. .._...-.-..- 104. 71 72 79 47. 18 ; 149. 00 51. 73 87. 72 88 60 
February ___........- 111.33 86. 72 58. 65 70. 104. 08 66. 23 86, 82 79. 8 
Mareb..... 222-2... 88 50 68& 81 7L 68 83. 107, 53 61. 59 76. 05 00. 70 
April... .....--- 2... 31.00 68. 70 88. 03 5. 41 101. 78 117. 083 87, 42 116. 83 
OY ooo con ces 44, 140. 23 111. 67 90. 92 82, 32 90. 15 125, 84 101. 41 
JUNG os ghee eee seks 47.9 145. 80 110. 51 105. 18 86. 91 157, 120. 02 92. 46 
FUG oe owe Seus does 53. 46 150. 81 105. 04 104. 15 87. 26 10. 74 06. 60 90. 19 
tbr ett At Raat the 114. 90 141. 08 137. 00 144. 67 93. 73 121. 60 109. 44 147. 07 
September _.........- 165. 82 113. 00 110. 88 146. 67 98. 06 142. 3 114. 76 00. 05 
Oo fo cece sees ee! 161. 85 88 55 136. 57 126, 56 104. 98 141, 12 103. 19 121. 52 
November. .......... 147. 33 60, 40 114. 8 111, 19 96. 39 113. 85 110. 28 95. 20 
Ai paeeehee 128. 28 » 611 97. 87 91.31 87. 81 55. 79 80, 91 77. 18 
HIGH EXPLOSIVES 
January ......-.-.... 115, 43 72, 85 62. 51 64. 46 111. 88 07. 61 67. 11 66. 18 
February... --.-.-..-- 136. 46 76. 63 68. 84 58. 63 104. 07 97, 86 75. 82 ‘76. 11 
March_.____._-..-..-- 129. 80 89. 68 81. 63 75. 74 105. 31 98 08 105. 55 07. 11 
April.......-.------- f 26. 88 84. 87 $3. 29 126. 02 126. 08 122, 12 109, 10 132. 49 
OV oc5scdue ew oese nse 26, 29 96. 83 106. 80 126. 69 102. 60 107. 35 112, 70 ¥31L 10 
June........_-.--..-. 35. 61 96, 64 08, 58 110. 33 07. 44 99. 06 113. 15 
SUNY 4 cca vescezes 35. 37 104. 42 100. 88 112 2 08. 89. 89 104. 2B 95. 09 
Angust........-..--. | saan} 12034] 16220| 127.427 101.19] 6830] 14332] 121.56 
September. ._.....--- , 142.16 114, 93 131. 72 106. 27 65. 15 101. 60 102. 28 108. 66 
October .___..--.----- | 171. 78 109. 95 113. 63 115. 32 108 81 97. 75 102. 92 105. 98 
November... ...-...-- , 162.17 118, 57 97. 57 108, 77 91. 05 98, 75 95. 83 . 80. 22 
te Ss ahats tec | 164. 63 112 28 82. 46 72. 89 90. 88 89. 76 67. 04 74. 06 
PRRMISSIBLES 
| 
January ....- -------- | 90. 86 2 05 64. 53 85. 82 118. 50 160. 05 246. 53 91. 88 
February ..._-.--..-- 107. 62 33. 76 7B. 45 78. 66 99. 42 58. 35 72. 71 72 
March .......-.------ 108. 71 52. 33 146. 56 105. 47 98 83 72. 37 34.17 . 29 
yg | eee nnn ee ee 47. 38 55. 96 122. 04 140. 27 118, 30 112, §2 99. 86 152, 78 
BY 6a ot 40. 93 101. 04 29. 52 77. 44 105. 82 08 05 37. 02 172 53 
June_......--------.- 1 70. 24 18L 12 81. 08 49. 10 96. 78 130, 92 125. 59 139. 61 
PUNY oo cals a Bee esas 59. 89 151. 10 50. 19 83. 05 95. 32 58. 35 42. 62 58. 02 
August _...._-------.- 96. 39 165. 89 162. 17 133. 62 98. 89 116. 44 110. 30 107. 32 
September... ..--..-.. 148. 83 192. 46 47. 68 192. 49 92 48 110. 89 48. 79 47. 22 
October........-..--. 152. 87 51, 65 219. 52 62. 53 101. 00 61. 18 69. 96 112, 88 
November... -------- 147. 34 83. 66 68, 75 113. 73 00, 75 190. 73 143. 82 70. 26 
ecem = re reee | 128. 94 128 61 128, 64 57. 80 83. 66 30. 08 168. 59 53. 44 


CAPACITY OF MILLS 


Reports from manufacturers whose sales of black powder in 1923 
represented about 77 per cent of the total sales by all companies 
showed that their plants ran at 51 per cent of capacity during the 
year. Sumilar information from manufacturers of permissibles and 
other high explosives, whose sales represented 79 per cent of this 
branch of the explosives industry, showed that the quantity of 
explosives manufactured during 1923 was 63 per cent of the capacity 
of the mills reporting. The monthly fluctuations in the quantities 
of explosives manufactured, sales, shipments, and stocks are shown 
in Table 18. 
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PRODUCTION’ OF EXPLOSIVES IN THE UNITED STATES 25 
MINE FATALITIES DUE TO EXPLOSIVES 


During the past 12 years mining accidents due to the use of ex- 
plosives have caused 2.6 to 5.8 per cent of all fatalities at bituminous 
coal mines, 4.1 to 8.9 per cent at anthracite mines, 8.7 to 14.2 per 
cent at metal mines, and 13.6 to 27.3 per cent at quarries. No data 
are available regarding nonfatal accidents at coal mines, but the 
record shows that only 1.1 to 2 per cent of all injuries at metal mines 
and from 1.7 to 6.3 per cent of those at quarries have been due to 
the use of explosives. For every fatality due to explosives since 
1911, there have been 7.6 nonfatal injuries at metal mines and 8.1 
nonfatal injuries at quarries. Fatalities to underground employees 
at coal mines since 1911 are presented in Table 20; the figures (omit- 
ting 1919) show that 37 to 61 per cent of the fatalities occurred at 
the anthracite mines in Pennsylvania which have produced from 11 
to 18 per cent of the coal tonnage of the United States. The anthra- 
cite mines normally consume from 52 to 68 per cent of all dynamite 
and other high explosives used at the coal mines in this country, 
18 to 31 per cent of all permissible explosives, and 8 to 17 per cent 
of all black blasting powder. In 1919 the number of fatalities at 
anthracite mines was abnormally high (149, or 72 per cent), because 
of a powder explosion in Baltimore Tunnel No. 2 at Wilkes-Barre 
on June 5, which caused the death of 92 men. 

Table 21 shows the causes of fatalities and injuries due to ex- 
plosives in the mining industry in 1922. 
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TaBLE 20. Coal-mine fatalities underground due to explosives, 1911 to 1923 


States ' 1011 


Se eetnmeeeeeee! laeieeeeell (tenner fecmeeenremeerer] fern oes] (od (Rn et ee NS ed 


Pennsylvania (anthracite) ._..._.. 
Fennsyivauls (bituminous) ....... 
West Virginia..........2....22...- 


00 00 = 
- ~ 


RI DBD BD BHewaan 


es 


RUCK yo geet oh tdi Sed oe eat 15 
Alabama, Tennessee, Georgia, 

and North Carolina_............ 6 
Iowa, Kansas, and Missouri. -_-_... 4 
Colorado, New Mexico, and 

RUAN ose oe ee ee eae 3 
Maryland and Virginia_.......-.-|....- 
Montana, North Dakota, and 

Wyoming. .... 00. c-ccccce.cccnee 4 
Arkansas, Oklahoma, and Texas.| 11 
Alaska, California, Idaho, Ne- 

vada, Oregon, and Washington..| 2 


mo 66 (ON OO Oe 


wot -_ 
o= 


a 


cere | nti | tee | meee | eee | eee 


1 Of this number, 92 men were killed in the powder explosion in Baltimore Tunnel No. 3, Wilkes-Barre, 
Pa., on June 5, 1919. ; 
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TaBLE 21. Fatalities and injuries due to explosives in the mineral industry, 1922 


KILLED 
: 
Male 
. ] 
: se] (22/3/2318 
Branch of mineral industry 3 g 8 3 a : 8 2 ge 7 £8 5 
AMBELECEHMEIL PERUreE 
a/s/e|2ies/4 ARIE E igaia gei2| 3 
ee ee eee 
Se te see sad ca Vesak ese oO \Geca ae ee 
Degas ae ttan sce ons aoe ons ey nae | hag tod att 4] 36 
Metal mi 1 ey M1 3 
Mot Mins (underground) | Sie 3 | , | | hoa : 
RT ae ne ee 3 | ie lis | 46 | [16 | 140 
7 181 288 
Se as 85 | 188 
3) 7 
_...(278 | 483 


| 


; From selected returns only. Details as to subdivisions not available for all metul mines. 
Not available. 


SODATOL AND PICRIC ACID 


When the armistice was signed on November 11, 1918, the United 
States Government had in its possession large quantities of T. N. T. 
and other war explosives. Use for these surplus war explosives in 
Peace-time industries received consideration by the War Depart- 
Ment and other agencies. Authority of Congress was obtained 
Whereby such quantities of the explosives as were no longer needed 
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by the War Department for military purposes might be distributed 
to other branches of the Federal Government having supervision of 
work requiring the use of explosives. Thus large quantities of the 
surplus war explosives found their way into industrial use. 

The principal agencies of the Government through which the 
explosives were distributed were the Department of the Interior 
and the Department of Agriculture. Explosives distributed by 
the Interior Department through the Bureau of Mines were used by 
the Bureau of Indian Affairs, the Bureau of Reclamation, the Alaskan 
Engineering Commission, and the National Parks Bureau. Explo- 
sives distributed through the Department of Agriculture were used 
mainly if not entirely by the Bureau of Public Roads. 

The Bureau of Mines attempted several years ago to obtain infor- 
mation regarding the quantities of explosives received from the War 
Department and used for farm clearing, road work, etc., in each 
State. It was intended to incorporate the data in the bureau’s 
regular yearly report showing the consumption of industrial ex- 
plosives in the United States. Unfortunately it did not prove 
practicable to obtain from the various agencies using the explosives 
the actual figures in such form as to permit them to be presented 
definitely in tabular statements covering a specific period of time. 
For 1923, however, the bureau received, through the courtesy of the 
Bureau of Public Roads, a statement showing the quantities of 
sodatol and picric acid used in the various States for farm purposes 
and for road construction. The data are therefore presented in 
Table 22. During the year 6,737,000 pounds of sodatol were dis- 
tributed, of which 1,304,450 pounds were used for road construc- 
tion and 5,432,550 pounds for farming purposes. The quantity of 
picric acid distributed was 3,587,250 pounds, of which 1,311,650 
pounds were for road construction and 2,275,600 pounds for farm 
work. The principal States in which the sodatol was used were 
Wisconsin, Michigan, Minnesota, Washington, North Carolina, and 
Oregon. These States used about three-fourths of the total quantity 
distributed. States receiving the largest quantities of picric acid 
were Wisconsin, Minnesota, “Mishican. South Dakota, and Missis- 
sippi; these States received about 70 per cent Or the total quantity 
distributed during 1923. 
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TABLE 22. Number of pounds of sodatol and picrie acid distributed by Bureau of 
Public Roads, U. S. wepesinent of Agriculture, during the calendar year 1923 


ee ee ee 


Sodatol Picric acid 
State Used for | Used for | Used for | Used for 
road con- farm Total road con- farm Total 
struction | purposes struction | purposes . 
| 
Pounds Pounds Pounds Pounds Pounds Pounds 

Alabams.................----- 10, 000 56, 000 66000 lee eo tease eres ele ete soc 
VAS KE Bish Oo he ori tee eh cea lla easel une AL tt rt Saab ele, orate go ue ie 5, 500 4, 500 
ATAZONG ost cco cite na 40,000 |... 22... | 40, 000 62000! aetatec aa 6, 000 
California.....2..222-2222222.. 180, 000 50, 000 230; OOD Vcc eresin ooking Serene anne aye, |e Meera oat re Don oe 
Colorado._...._-..........2--- 160,800 |....-22 2-2. | 160, SOU 62,400 |... 2.8... 62, 400 
GlOOrllh es oook caw cose cau bce Secon aks , 000 ! 20 OO nig Se cia ecNe oe Pe ea Ae ee, 
NOWNO 3 echt Poe eee nediag 118, 250 | TB 2505 | xo Soc gues telteot cess StL ato 7 
WWINGIS soko eeccteces SOO Vi hers Chetan bi’ 0,0 Tet ep se mic oe re | Ren |e Oe 
TOW Ae cs oee sted edenr te reee ne 40, 000 |._....-...-. I 40, 000 j..-.--.---.- | 102, 600 102, 600 
Kansas . 25 2c. scestece.twces | 21300) bouccecdeces 27, 300 38, 250 |... .-- , 250 
Kentucky..........-..2.22-2--).220.2222 22. 38, 150 BBO er ese oe pea ec 
Loulsiana._.....-..-.2--2- 2 fee ele 16, 000 psy Lt 0 ene eee, Lee ney ENE ESn, ope eee Ree RE 
Nhary nn .dic ese cen cies DOD: evens a. oak DOU a soieeta yeaa wee Nee alo 2 iS 
WEICHIPAN: ...25.02562 ces cede sl Sou seeeoeus §78, FOO 578, 600 |... 2-228 201, 900 201, 2C0 
Minnesota. .-....----..---...- 146, 900 707, 000 853, 900 125, 000 470, 100 545, 100 
Mississippls.2scoss ctcccseigk 96, 000 20, 000 116, 000 120, 000 18, 000 138, 000 
M issourl.._-.-- qaaboaae eee 200 53, 000 03; 200 tose ede ies Saceb elated ti dstes 
Montana. .....-..-22-2---2 8. 20, 000 |....-....--. 20, OOO {..-2.2 2.228. Dpeiee sane Mer rename bosee 
Nebraska. . igieheua Se che lee ee ek Sega. 20, 900 20,900 |... lle 67, 000 67, 000 
New Hampshire. Sr ae eee 2000 | eoeeeeeeet a -2, 000 Std otha aaa eae cuceatche, il aaa seeteeatss ant 
New Mexico.........---...--- Fe eT aN (Mic Aes IRIE (ee PMN SE | 40,000 |... 2 lee 40, 000 
NG@W Y OF cc ces oe Slo ek coe A etlexeseaescees, . S20 000 oe eo ee 20, 000 
North Carolina. ....-....-_..- 45, 000 345, 500 390, 500 |... 22 8.- 18, 000 ! 18, C00 
ORG eee sneer see i eeceaatons: 30, 250 17, 000 AT 950 sor oak, ove aa eaes Eonereec tee 
OY CROD. x52 c. 28 ose se 2 seed: idedaatte elas 374, 300 Wy BOO lo ee ged Seton al eis ae fy cA did nat 
Pennsylvania. _......22-2.2.--/.2..22-22--- 18, 000 | TR OOO Weert ere ote tees Brits aa ae 
South Carolina.............-.|.....-.----- 100, 600 100, 600 |.-..22 22. file |e weneras tate 
South Dakota._.___--.-.---2-_- 96, 000 25, 000 121, 000 150, 000 |.......----- 150, OCO 
Tennessee ........-.-----------|se---------- 19, 900 19/900: cine cwcnsaslicsavaceoee. ycehaetince 
"ROX OS 3s cusinsetecs cue eoc ac eaa 84, 000 40, 050 TOA O50 ce a ead te th ia es Beas ieee eee Se 
Vermont 5, csccens-cecusss ccs 25, 000 |...--..----. OS000 A Galaats al Pete Teed oe 
Vifgitila? sco oe i eee 45, 000 |.---- 22288. BS OOD cl oo cette atlas a eaten cath a ttt ak 
Washington......-.........-.. 75, 000 770, 700 B45, 700 cet eee leit nila mena! 
Wisconmsin..........-.-2..0.. 22/0222. 2, 043, 600 2, 043, 6 weweee.-----{ 1,392, 500 1, 392, 500 
Government agencies_._...__. 180, 000 |_.-.----.--- 180, 000 750, 000 | sean ate raed ae? 750, 000 

"TOUGl 2. ocsee bet een eee 1,304,450 | 5,432,550} 6,737,000 | 1,311,650 | 2, 216, 600 | | 3, 587, £50 

' 


EXPLOSIVES USED IN FOREIGN COUNTRIES 


Tables 23 and 24 are presented to show the amount of explosives 
used in mining operations in Great Britain and British Columbia for 
1911 and later years. In Great Britain, where coal-mining operations 
are generally conducted on the longwall system, explosives are not 
required in such large quantities as in the United States. During 
the five years ended 1915 the consumption of explosives in Great 
Bnitain at mines under the coal mines act was 79 pounds per thousand 
net tons of coal; in the five years ended 1920 the consumption had 
increased to 95 pounds per thousand tons. The figures for British 
Columbia do not relate to years prior to 1915, but in that year an 
average of 149 pounds of explosives was used per thousand net tons 
of coal mined in the Province; in 1922 the average was 224 pounds. 
During the last two years covered by the table al) shot firing at 
coal mines in British Columbia has been by electricity. 
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TaBLe 23. Explosives used at mines and quarries in (reat Britain 


Explosives used at 
Total 
Q quantity 
P Mines under uarries 
al Production" | Mines under the coal | the metal | quarries wet | quarries 
mines act | __Hferous and at other aia 
mines regu- ops 


vv 
i 
¥ | 
E 
z 
& 


Pounds | 
24, 341, 006 1, 851, 444 5, 105, 438 31, 207, 888 
23 423, 138 | ao gas, 4°825-061 | 30,134 287 
26, 335, 195 1, 982, 443 5, 304, 302 33, 661, 940 
25, 521, 008 1, 773, 800 5, 098, 286 32, 393, 184 
24, 287, 633 1, 491, 423 4, 436, 099 30, 215, 155 
‘25, 350, 676 1, 606, 555 3, 834, 996 30, 801, 227 
26, 382, 252 | 1, 867,331 | 3,798,088 | 31, 737, 651 
24, 505, 790 1, 633, 052 3, 640, 835 2, 368, 
27, 139, 301 | 1, 491, 860 3, 664, 495 32, 208, 146 
Permitted Other | 
Pounds Pounds 
13, 562, O18 15, 596, 562 1, 584, 326 4, 403, 082 35, 145, 988 
9, 816, 607 9, 851, 604 719, 285 3, 201, 878 23, 580, 374 
14, 254, 664 13, 891, 281 1, 039, 602 4, 030, 780 33, 216, 327 
1 Includes all minerals under the coal mines act. 
TABLE 24. Explosives used in coal mines in British Columbia 
Production of coal | Explosives 
ee ae 
Year Number; Shots Sho Pounds 


ts 
Long tons | Short tons | Pounds ae sgh ute fired by | of explo 


sives per 
total | tricity | ‘ure shot 

1ONS 352s est oe eee eed 1, 972, 577 | 2,209, 286 | 330, 193 | 489, 437 | 342, 046 | 147, 391 0. 87 
W622 2 oo eo ees Se ec 2, 487,820 | 2,786,358 | 503,109 | 667, 837 550, 333 117, 504 0.438 
CT eee aan een mee .| 2,308,715 | 2,686,561 | 552, 157 | 826,107 | 640,128 | 176,979 0. 66 
MOIS 6 cies cs ee ce 2,578,725 | 2,888,172 | 536,196 | 645, 404 | 638, 866 6, 538 0.83 
19102 een cee 2, 408, 948 2, 698,022 | 533,707 | 656, 585 654, 463 470 0. 81 
7 | eee | 2, 696, 774 3, 020, 387 583, 994 | 783, 496 | 752, 405 1, 091 07 
i? | a Nera ene Pace | 2,754, 526 | 3,085,069 | 582,904 175, VIB TTS. TIS ede ace 0.73 
O22 ee ort oes weed. | 2, 580, 915 2, 890, 625 646, 543 | 852,388 | 852,308 |.......... | 0% 


| 
| 
| 
| 
| 
| 
| 


on 


Compantes manufacturing explosives tn 1923 


(B, Black powder; H, High explosives other than permissible; P, Permissibles) 


BigP geceke Atlas Powder Co., Wilmington, Del. 

Ds os atte ets Austin Powder Co., Cleveland, Ohio. 

Bee ate mee Anthracite Powder Co., Mahanoy City, Pa. 

| Gate) eee ee oe Apache Powder Co., Benson, Ariz. 

| eae ene te Black Diamond Powder Co., Pittston, Pa. 

Bio He Potted E. I. du Pont de Nemours & Co., Wilmington, Del. 
Bisse Sinton Equitable Powder Manufacturing Co., East Alton, IIl. 
|S our ener Egyptian Powder Co., East Alton, II. 

Disa wiaeee Excelsior Powder Manufacturing Co., Kansas City, Mo. 


| ees ccheepeean Seanee eee General Explosives Co., Chicago, IIl. 
Bis He Pees ce Grasselli Powder Co., Cleveland, Ohio. 
|: ne ones Giant Powder Co., Cons., San Francisco, Calif. 
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B, Az, Poccceus Hercules Powder Co., Wilmington, Del. 
H., P...____..- Hiinois Powder Manufacturing Co., St. Louis, Mo. 
Bi oe poe King Powder Co., Cincinnati, Ohio. 

Tie science Nitro Powder Co., Kingston, N. Y. 

De Peete Puget Sound & Alaska Powder Co., Everett, Wash. 
Bo His Pose wcoe Peerless Explosives Co., Wilkes-Barre, Pa. 

| > (a eee eee Rockburst Powder Co., Cleveland, Ohio. 
Bice e eee Senior Powder Co., Cincinnati, Ohio. 

He Pook eek Trojan Powder Co., Allentown, Pa. 

Bis ot epee United States Powder Co., Terre Haute, Ind. 

| s OP Cee ee eee Union Explosives Co., Clarksburg, W. Va. 

 s See eae meee tar _ Western Powder Manufacturing Co., Peoria, Ill. 


PUBLICATIONS ON INVESTIGATIONS OF EXPLOSIVES 


The following publications of the Bureau of Mines are available 
for free distribution until the edition is exhausted. Requests for 
all publications can not be granted, and applicants are requested to 
limit their selection to publications that may be of especial interest. 
Requests for publications should be addressed to the Director, 
Bureau of Mines. 

The Bureau of Mines issues a list showing all its sabiieations ie 
able for free distribution as well as those obtainable only from the 
Superintendent of Documents, Government Printing Office, on . 
payment of the price of printing. Interested persons should apply 
to the Director, Bureau of Mines, for a copy of the latest list. 


PUBLICATIONS AVAILABLE FOR FREE DISTRIBUTION 


BULLETIN 17. A primer on explosives for coal miners, by C. E. Munroe and 
Clarence Hall. 1911. 61 pp., 10 pls., 12 figs. 

BuLLeTIN 48. The selection of explosives used in engineering and mining 
operations, by Clarence Hall and 8. P. Howell. 1914. 650 pp., 3 pls., 7 figs. 

BuLLetin 80. A primer on explosives for metal miners and quarrymen, by 
C. E. Munroe and Clarence Hall. 1915. 125 pp., 51 pls., 17 figs. 

BuLLETIN 96. The analysis of permissible explosives, by C.G.Storm. 1916. 
88 pp., 3 plis., 7 figs. 

BULLETIN 137. The use of permissible explosives in the coal mines of Mlinois, 
by J. R. Fleming and J. W. Koster. 1917. 106 pp. 

TECHNICAL Paper 7. Investigations of fuse and miners’ squibs, by Ciaiencs 
Hall and S. P. Howell. 1912. 19 pp. 

TECHNICAL Paper 17. The effect of stemming on the efficiency of explosives, 
by W. O. Snelling and Clarence Hall. 1912. 20 pp., 11 figs. 

TECHNICAL Papgr 78. Specific gravity separation applied to the analysis of 
mining explosives, by C. G. Storm and A. L. Hyde. 1914. 14 pp. 

TECHNICAL PAPER 125. The sand test for determining the strength of detona- 
tors, by C. G. Storm and W. C. Cope. 1916. 68 pp., 2 pls., 5 figs. 

TECHNICAL PAPER 145. Sensitiveness to detonation of trinitrotoluene and 
tetranitromenthylanilin, by B. G. Taylor and W. C. Cope. 1916. 11 pp. 

TecHNicaL PAPER 160. The determination of nitrogen in substances used in 
explosives, by W. C. Cope and G. B. Taylor. 1917. 46 pp., 1 pl., 4 figs. 

TECHNICAL PaPER 162. Initial priming substances for high explosives, by 
G. B. Taylor and W. C. Cope. .1917. 32 pp. 
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TECHNICAL Paper 186. _ Methods ofyroutine work in the explosives phveica 
laboratory of the Bureau of Mines, by 8..P.. Howell = J. E. Tiffany. 1915. 
63 pp. ee 

Tecunicav Paper 210. An analytical method. for. detcdling blown-out shor: 
in coal mines, by G. F. Hutchinson and J. Barab. 1919.. 22 pp. 

TECHNICAL Paper 234, Sensitiveness of explosives to frictional impact, by 
S. P. Howell. 1919. 17 pp., 2 pls., 1.fig. , 

TECHNICAL PareR 243. Development of liquid oxygen explosives aunnE the 
war, by G.S. Rice. 1920. 46 pp., 2 pls., 6 figs. 

TECHNICAL Paper 313. Production of explosives in the United States sini 
the fiscal year 1921, by W. W. Adams. , 1922. 44 pp., 1 fig. 

TECHNICAL Paper 333. Permissible explosives, mining equipment, and apps- 
ratus approved prior to January 1, 1923, by S. P. Howell, . C. Isley, D. J. Pa: 
ker, and A. C. Fieldner.- 1923; 22 pp., 1 fig. ; 

TecunicaL Paper 340. Production of explosives in the United States dunre 
the ealendar year 1922, by W. W. Adams. 1923. 26 pp. 

Miners’ Cracuitar 7. Use and misuse of explosives in coal mining, by J. J. 
Rutledge, with a preface by J. A. Holmes. _ 1913. 52 pp., 8 figs. 

Miners’ Circutae 19. The prev ention of accidents from explosiv es in mer. 
ae by Edwin Higgins. 1914. 16 pp., “11 figs. | 


PUBLICATION S THAT MAY BE OBTAINED ONLY THROUGH THE SUPEBIN- 
TENDENT OF DOCUMENTS 


~Buuuetin 10. ’The use of permissible explosives, by J. J. Rutledge and Clar- 
. ence Hall. 1912. 34 pp., 5 pls., 4 figs.’ 10 cents. 

BuuLetin 15. Investigations of explosives used in coal mines, by Clarere 
Hall, W. O. Snelling, and 8. P. Howell, with a chapter on the natural gas used 
at Pittsburgh, by G. A. Burrell, and an introduction by C. E. Munroe. 191. 
197 pp., 7 pls., 5 figs.. 25 cents. 

Bu._etin 51. The analysis of black ‘powder and dynamite, by W. O. Snellins 
and C. G. Storm.. 1913. 80 pp., 5 pls., 5 figs. 10 cents. 

Bu.uetTin 59. Investigations of detonators and electric detonators, by Clarenx 
Hall and 8. P. Howell. 1913. 73 pp., 7 pls., 5 figs. 10 cents. 

BULLETIN 66. Tests of permissible explosives, by Ciarence Hall and S. P. 
Howell,, 1913. 313 pp., 1 pl., 6 figs. 25 cents. 

TECHNICAL Pappr 12. The behavior of notriglycerin when heated, by W. 0. 
Snelling and C. G. Storm. 1912. 14 pp., 1 pl., 2 figs. 5 cents. 

TECHNICAL Paper 18. Magazines and thaw houses for explosives, by Clarence 
Hall afd S. P. Howell. 1912. 34 pp., 1 pl., 5 figs. 10 cents. 

TecunicaL Paper 89. Coal-tar products and the possibility of increasing thet 
manufacture in the United States, by H. C. Porter, with a chapter on cval-i’ 
products used in explosives, by C. G. Storm. 1915. 21 pp. 5 cents. 

TECHNICAL PaPER 146. The nIererOn of toluene, by E. J. Hoffman. 1916 
32 pp. 5 cents. 

TECHNICAL Paper 291. Production of explosives in: the United States during 
the calendar year 1920, by W. W. Adams. 1921. 44 pp., 4 figs. 5 cents. 
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